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Simulation of Fuel Injection System and Model of Spray Behavior in
Liquefied Butane
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ABSTRACT

The characteristics of liquefied butane spray are expected to be different from conventional
diesel fuel spray, because a kind of flash boiling spray is expected when the back pressure is
below the saturation vapor pressure of the butane(0.23MPa at 25C). An accumulator type pintle
injector and its fuel delivery system has been simulated in order to give injection pressure,
needle lift and rate of fuel injected. The governing equation were solved by finite difference
method. The injection duration was controlled by solencid valve. Spray behaviors such as a
transient spray tip penetration, spray angle and SMD were calculated based on the empirical
correlations in case that the back pressure is both above the vapor pressure of the butane and
below that of butane. When the back pressure is below the vapor pressure of the fuel,
conventional correlation is modified to represent the effect of flash boiling.
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